Six months later the dog is presented to the emergency clinic in hypovolemic shock after an acute onset of vomiting and diarrhea;the dog had been at a boarding facility. Heart rate on admission was 50 beats per minute. An emergency chemistry profile revealed azotemia (BUN 187 mg/dl, Cr 4.3 mg/dl), hyponatremia (Na-125 meq/L), hyperkalemia (K-7.8 meq/L), hypochloremia (98 meq/L), and mild hypercalcemia (12.3 mg/dl). Urine

Introduction
The diagnosis and treatment of hypoadrenocorticism (Addison's disease) can be one of the greatest challenges faced by veterinary practitioners. The purpose of this review is to describe the clinical diagnosis and treatment of hypoadrenocorticism in dogs and cats.
Hypoadrenocorticism is a result of deficient secretion of both mineralocorticoids (aldosterone) and glucocorticoids.
1 Naturally-occurring primary hypoadrenocorticism is usually caused by immune-mediated destruction of the adrenal cortex in both cats and dogs; 1,2,3 however, lymphomatous infiltration of the adrenals has been reported as a cause of hypoadrenocorticism in cats. 4 Secondary hypoadrenocorticism, in which the pituitary gland produces inadequate amounts of adrenocorticotrophic hormone (ACTH), can be caused by chronic steroid therapy or less commonly by tumors, trauma, or congenital defects of the pituitary gland. 1,4 Secondary hypoadrenocorticism is rare in both dogs and cats. Hypoadrenocorticism, which is glucocorticoid deficient only, has been termed "atypical" Addison's disease. 4 Secondary hypoadrenocorticism is always atypical and primary hypoadrenocorticism is atypical in the early stages of the disease prior to destruction of the zona glomerulosa.
Signalment, Clinical Signs and Laboratory Abnormalities
Canine hypoadrenocorticism is most often diagnosed in young female dogs (70%) of any breed. [1] [2] [3] 5, 6 However, hypoadrenocorticism has been reported in families of Leonbergers and standard poodles suggesting a genetic basis in some breeds. 7, 8 Young cats of any breed or sex can also develop hypoadrenocorticism. 4, 9 Historical findings compatible with hypoadrenocorticism include intermittent vomiting, diarrhea, weight loss, lethargy, depression, anorexia, and weakness. [1] [2] [3] [4] [5] [6] There may be a history of vomiting or diarrhea responsive to non-specific treatment, such as intravenous fluids, only to have signs reoccur several days to weeks later. Often the clinical signs come and go (waxing and waning) periodically. As the disease progresses, the animal may present with collapse, hypothermia, shaking, polyuria, and polydipsia,. Table 1 and a comparison of typical and atypical hypoadrenocorticism in dogs is listed in Table   2 .
Physical examination of animals in an acute Addisonian crisis reveals weak pulses, bradycardia, prolonged capillary refill time, severe mental depression, and profound muscle weakness. Hypercalcemia may be observed in up to 30% of dogs with hypoadrenocorticism as a result of hemoconcentration. 10 Metabolic acidosis results from decreased hydrogen ion secretion in the renal distal tubule, increased generation of acids secondary to reduced tissue perfusion, and renal retention of organic acids. 9 Animals with glucocorticoid deficiency only, will not show classic electrolyte imbalances, but may present with hypoglycemia as a result of impaired gluconeogenesis and glycogenolysis. 1, 5 Hematological findings include mild normocytic normochromic (nonregenerative) anemia; however, if the animal is dehydrated the underlying anemia may be masked. The absence of a stress leukogram is a subtle but important feature of atypical hypoadrenocorticism. 5 The presence of a normal or elevated eosinophil or lymphocyte count in a stressed animal should be viewed with suspicion for hypoadrenocorticism, particularly atypical Addison's disease. Eosinophilia and lymphocytosis are seen in 20%
and 10% of dogs with primary hypoadrenocorticism, respectively.
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Urine specific gravity is frequently low and is attributed to medullary washout (inadequate medullary gradient due to sodium depletion) and decreased medullary blood flow. 1 Dilute urine in the face of azotemia and hyperkalemia may easily be mistaken for acute renal failure. Hormonal assays are required to confirm the presence or absence of adrenal disease and to differentiate between hypoadrenocorticism and renal failure.
Electrocardiography and radiographic findings
If bradycardia is present, an electrocardiogram may be helpful in the diagnosis of hypoadrenocorticism. Classic electrocardiographic findings reported with hyperkalemia include prolonged QRS complexes, decreased R wave amplitude, increased T wave amplitude ("spiked" T waves), and prolonged or absent p waves. Endogenous plasma ACTH may be measured to determine if the hypoadrenocorticism is primary or secondary. This specimen must be collected in an EDTA tube, spun within an hour of sampling and stored in plastic prior to the administration of any corticosteroids. Endogenous plasma ACTH concentrations are dramatically increased in animals with primary hypoadrenocorticism (> 100 pg/ml) as a result of loss of negative feedback to the pituitary caused by decreased serum cortisol concentrations. 1, 2 In the case of secondary hypoadrenocorticism, which is caused by a pituitary deficiency of ACTH, the endogenous ACTH concentrations are typically decreased (<20 pg/ml). 1 The response to exogenous ACTH is diminished, but not as dramatically as for primary hypoadrenocorticism. Baseline cortisol and post-ACTH cortisol concentrations may be in the normal range.
Therapy: Acute adrenal crisis
Acute adrenocortical insufficiency is a life-threatening emergency; therefore, Glucocorticoid therapy, using ultra-short acting corticosteroids such as dexamethasone sodium phosphate (2-4 mg/kg) or prednisolone sodium succinate (15-20 mg/kg), should be instituted immediately. 11 Dexamethasone may be preferred in animals that require immediate glucocorticoid administration as it will not interfere with the cortisol assay; in addition, a single dose of short-acting corticosteroid will not suppress the hypothalamic pituitary adrenal axis. 2 Some Addisonian dogs may hemorrhage into the gastrointestinal tract because because of poor intestinal perfusion caused by shock.
2,11
Treatment of anemia secondary to severe gastrointestinal hemorrhage should include blood transfusion coupled with gastrointestinal protectants.
Rapid correction of hyovolemia with 0.9% NaCl is usually sufficient to correct most electrolyte abnormalities, however, oral mineralocorticoid supplementation with fludrocortisone acetate (Florinef) can be instituted as soon as vomiting ceases.
Metabolic acidosis often resolves after fluid therapy; however, severe acidosis (pH < 7.1) may be treated with sodium bicarbonate. Hypoglycemia, if present and symptomatic, should be treated with a slow intravenous bolus of 50% dextrose (0.5 -1.0 ml/kg).
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Maintenance therapy and Prognosis
Mineralocorticoid supplementation, using oral fludrocortisone (0.1 mg/10 lbs PO q 24 hr) or deoxycorticosterone pivalate (DOCP, 2 mg/kg q 25 days) should be initiated after the results of dynamic adrenal testing have been received. Glucocorticoid supplementation (0.22 mg/kg) must be given with DOCP as this drug has no glucocorticoid activity. 1 Florinef, on the other hand, does provide some glucocorticoid activity; therefore, additional prednisolone supplementation is only required in about 50% of dogs. All dogs should receive additional corticosteroids during periods of stress (i.e. elective surgery). Cats with hypoadrenocorticism are managed with injectable corticosteroids such as Depo-Medrol (10 mg/cat q 3-4 weeks) and DOCP (12.5 mg/cat q 3-4 weeks). 9 Addisonian animals should be monitored every 3 weeks until the dosage and interval of administration is determined. Most dogs require DOCP every 25 days and most cats require DOCP every 30 days. Electrolytes should be used to determine the optimal dosing interval.
Prognosis
The long-term prognosis for animals with hypoadrenocorticism, once an adrenal crisis is controlled, is excellent. With appropriate glucocorticoid and/or mineralocorticoid replacement therapy, dogs should be expected to live a normal life.
The importance of life-long therapy must be emphasized to the owners, as well as the potential for increasing glucocorticoid supplementation during stressful situations. 
